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Device for soil cultivation 



Teciinical Held 

The object of this invention is a device for soil cultivation intended to be pulled 
by a vehicle. 

Prior art 

There are many different cultivation devices on the market intended for the 
cultivation of soil and having a drawbar, a frame and mouldboards. 

On the market one can find light cultivation devices with the drawbar attached at 
the centie of the cultivation device, so that that portion of the cultivation device, 
where the mouldboards are attached, can be turned in relation to the drawbar so 
that either the mouldboards on the right hand side or on the left hand side will 
run in front during the cultivation process. In these cultivation devices the 
mouldboards are symmetric and such that the soil will be directed to the right or 
to the left in relation to the mouldboard, depending on whether the right hand or 
the left hand mouldboards run in the front. Due to the mouldboards turning the 
soil into both directions a cultivation device of this type requires a greater force 
than cultivation devices provided with mouldboards turning the soil only into one 
direction, because the force required by each mouldboard is greater than the force 
required by a conesponding asymmetric mouldboard turning the soil in only one 
direction. 

On the market one can also find devices intended for ploughing cultivation and 
having two sets of mouldboards turning the soil into different directions and lo- 
cated on opposite sides of frame of the cultivation device. In these devices one 
end of the cultivation device is attached to a pulling vehicle. The frame of the 
cultivation device can be turned either to the right side or to the left side in rela- 
tion to the driving direction. When the frame of the cultivation device is turned to 
the right side those mouldboards intended to turn the soil to the right are located 
against the soil and thus turning the soil, and those mouldboards intended to turn 
the soil to the left point upwards and do not turn the soil. Correspondingly, if the 
frame of the cultivation device is tumed to the left side those mouldboards in- 
tended to turn the soil to the left are located against the soil and thus turning the 
soil, and those mouldboards intended to turn the soil to the right point upwards 



and do not turn the soil. During back and forth driving the frame is alternately 
turned from one side to the other, and thus the soil is always turned into the same 
direction. As a cultivation device of this kind is pulled from one end it must have 
a very rigid structure, and thus it is heavy. The pulling vehicle must be driven 
with one wheel in the furrow and thus in a tilted position, as the area to be culti- 
vated remains on the other side of the driving direction. 

List of drawings 

Figure la shows schematically from the upper right a cultivation device turning 
soil to the left. 

Figure lb shows schematically from the upper left a cultivation device turning 
soil to the right. 

Figure 2a shows schematically the locking arrangement of the mouldboard at- 
tachment arm in a cultivation device tuming soil to the left. 

Figure 2b shows schematically the locking arrangement of the mouldboard at- 
tachment arm in a cultivation device tuming soil to the right. 

Figure 3 shows schematically a cultivation device comprising a rear harrow. 

General description of the invention 

The object of this invention is to provide a cultivation device having the advan- 
tages of the light cultivation device described above, but requiring substantially 
less force to be pulled. A fiirther object is to provide a cultivation device, which 
is suitable for ploughing cultivation and which has the advantages of the light 
cultivation device described above. 

This invention is characterised in what is presented in the independent claims be- 
low. 

This invention relates to a device for soil cultivation and pulled by a vehicle, the 
device comprising a frame with a drawbar attached to the frame, or whereby the 
frame is intended to be coupled to a drawbar; an attachment shaft substantially in 
the direction of the longitudinal axis of the frame; and mouldboards; and a draw- 
bar which is coupled or can be coupled substantially centially to the frame so that 
the angle between the longitudinal axis of the frame being substantially transver- 



3 



sal regarding the driving direction during cultivation, and the drawbar being sub- 
stantially in parallel with the driving direction, is arranged to be adjustable. 

The cultivation device is characterised in that 

a) there are two types of mouldboards; first mouldboards which during cultiva- 
5 tion turn the soil to the right in relation to the driving direction; and second 

mouldboards which during cultivation turn the soil to the left in relation to the 
driving direction; 

b) the mouldboards are fastened to the mouldboard attachment shaft so that the 
first mouldboards are substantially parallel in relation to each other, the second 

10 mouldboards are substantially parallel in relation to each other, and the first 
mouldboards are directed in a substantially different direction in relation to the 
second mouldboards; and 

c) the mouldboard attachment shaft is arranged to be rotated around its longitudi- 
nal axis so that there are at least two attachment shaft positions to be used in the 

1 5 cultivation; a first position where the first mouldboards are arranged during culti- 
vation to turn the soil to the right in relation to the driving direction; and a second 
position where the second mouldboards are arranged during cultivation to turn 
the soil to the left in relation to the driving direction. 

Advantageous embodiments of the invention 

20 In a typical cultivation device according to the invention the drawbar, which is 
substantially in parallel with the driving direction, is fastened substantially cen- 
trally to the frame of the cultivation device, so that the angle between the longi- 
tudinal axis of the fi-ame being substantially transversal regarding the driving di- 
rection during cultivation, and the drawbar, is arranged to be adjustable. A culti- 

25 vation device according to the invention is characterised in that 

a) there are two types of mouldboards; first mouldboards, which during cultiva- 
tion direct the soil to the right in relation to the driving direction; and second 
mouldboards, which during cultivation direct the soil to the left in relation to the 
driving direction; 

30 b) the mouldboards are fastened to the mouldboard attachment shaft so that the 
first mouldboards are substantially parallel in relation to each other, the second 
mouldboards are substantially parallel in relation to each other, and the first 
mouldboards are directed in a substantially different direction in relation to the 
second mouldboards; and 

35 c) the mouldboard attachment shaft is arranged to be rotated around its longitudi- 
nal axis so that there are at least two attachment shaft positions to be used in the 



cultivation; a first position where the first mouldboards are arranged during culti- 
vation to turn the soil to the right in relation to the driving direction; and a second 
position turn the soil to the left in relation to the driving direction. 

The invention is described in more detail below with reference to the enclosed 
figures. Figures la and lb show schematically a cultivation device 2 according to 
an advantageous embodiment of the invention, which is intended for the cultiva- 
tion of soil and to be pulled by a vehicle, whereby the device comprises a draw- 
bar 4; a fi-ame 6; an attachment shaft 8 substantially in parallel with the longitu- 
dinal axis of the frame 6 for attachment of the mouldboards 10', 10"; and mould- 
boards 10', 10". Figures 2a and 2b show schematically a locking arrangement of 
the attachment shaft 8 intended for different turning directions of the cultivation 
device according to an advantageous embodiment of the invention. Figure 3 
shows schematically a cultivation device 2 according to the invention comprising 
a rear harrow. 

The cultivation device 2 has a drawbar 4, which during cultivation is substan- 
tially in parallel with the driving direction, and which is fastened substantially 
centrally to the frame 6 of the cultivation device 2, so that the angle between the 
longitudinal axis of the frame 6 being substantially transversal regarding the driv- 
ing direction during cultivating, and the drawbar 4, is arranged to be adjustable. 

There are two types of mouldboards 10', 10"; first mouldboards 10' which dur- 
ing cultivation direct the soil to the right in relation to the driving direction (fig- 
ures lb and 2b); and second mouldboards 10" which during cultivation direct the 
soil to the left in relation to the driving direction (figures la and 2a). The mould- 
boards 10', 10" are attached to the mouldboard attachment shaft 8 so that the first 
mouldboards 10' are substantially parallel in relation to each other, the second 
mouldboards 10" are mutually substantially in parallel, and the first mouldboards 
10' are directed in a substantially different direction in relation to the second 
mouldboards 10". The mouldboard attachment shaft 8 is arranged to be rotated 
around its longitudinal axis so that there are at least two attachment shaft 8 posi- 
tions to be used in the cultivation; a first position where the first mouldboards 10' 
are arranged during cultivation to turn the soil to the right in relation to the driv- 
ing direction; and a second position where the second mouldboards 10" are ar- 
ranged during cultivation to turn the soil to the left in relation to the driving di- 
rection. In these positions only either the first 10' or the second 10" mouldboards 
tum the soil. 



The cultivation device can be a light cultivation device having a cultivation depth 
of about 5 to 15 cm, advantageously about 5 to 10 cm. The cultivation device can 
also be a plough with a cultivation depth of about 10 to 25 cm, advantageously 
about 10 to 15 cm. 

The angle between the drawbar 4 and the frame 6 can be adjusted into at least 
two different positions, whereby in the first position the acute angle between the 
drawbar 4 and the longitudinal axis of the frame 6 is on the right side in relation 
to the driving direction, and in the second position the acute angle is on the left 
side in relation to the driving direction. The angle between the drawbar 4 and the 
longitudinal axis of the jframe 6 can be adjustable between about 0° and 180°, ad- 
vantageously between about 10° and 160°. The adjustment is typically realized 
either hydraulically or pneumatically, advantageously hydraulically using a hy- 
draulic cylinder 16, and the adjustment can be stepless. 

The first mouldboards 10' and the second mouldboards 10" are typically miiror 
images of each other. 

The mouldboard attachment shaft 8 is typically fastened at both ends to the frame 
6 of the cultivation device. Particularly if the attaclunent shaft is long it can also 
be fastened at several points to the frame 6 of the cultivation device. The shaft 8 
can also be a multiple part component, so that the frame 6 contains several indi- 
vidual, rotatable mouldboard attachment shafts 8 according to the invention. The 
mouldboard attachment shaft 8 can be mounted in bearings at least at its both 
ends. If there are more shafts each of them can be mounted in bearings at least at 
their both ends. The mouldboard attachment shaft 8 can be typically rotated 
about 180° around its longitudinal axis. Depending on the type and fiinction of 
the cultivation device it can be advantageously rotated only about 90° or even 
only about 60°. Typically the mouldboard attachment shaft 8 can be rotated ei- 
ther hydraulically or pneumatically, advantageously using a hydraulic cylinder 
18. 

The mouldboards 10', 10" can be resiliently attached to the attachment shaft 8, 
advantageously by springs. Alternatively, each mouldboard 10', 10" can be at- 
tached to the attachment shaft using at least one shear pin or the like, so that if a 
single mouldboard 10', 10" hits an unyielding obstacle, for instance a large stone, 
then the shear pin breaks and the mouldboard 10' or 10" can turn or come loose 
and thus prevent damage of the cultivation device 2. 
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Typically the cultivation device according to the invention has a wheel or wheels 
12. Advantageously the cultivation device has a wheel 12 at both ends of the 
frame 6. The wheels 12 support the cultivation device so that the cultivation is 
effected at the desired depth. The height of the wheels 12 in relation to the frame 
5 6 of the cultivation device 2 can be adjustable, advantageously mechanically with 
the aid of a crank, so that the cultivation depth of the cultivation device 2 is ad- 
justed by adjusting their height. The wheels 12 can be arranged to be turned in 
parallel with the driving direction by transmitting the rotational motion of the at- 
tachment shaft 8 to the shaft 14 turning the wheels 12, for instance via a chain 
10 drive 16. 

Figures 2a and 2b show schematically the locking arrangement of the attachment 
shaft 8 for the mouldboards 10', 10" according to an advantageous embodiment 
of the invention. In this arrangement the attachment shaft 8 is locked in two posi- 
tions, which are used during soil cultivation. In the first position (figure 2b) the 
15 mouldboards 10' are during cultivation arranged to turn the soil to the right in 
relation to the driving direction, and in the second position (figure 2a) the 
mouldboards 10" are during cultivation arranged to turn the soil to the left in re- 
lation to the driving direction. 

In an arrangement according to that one illustrated in figures 2a and 2b the at- 

20 tachment shaft 8 is rotated from the first position to the second position or from 
the second position to the first position by a hydraulic cylinder 1 8 via the locking 
block 20 of the mouldboards 10', 10" attachment shaft 8 and the lever arm 24 of 
the attachment shaft 8. At the first end the hydraulic cylinder 18 is pivotally sup- 
ported by a first fastening shaft 26 and fastened to the frame 6, and at its second 

25 end it is supported by a second fastening shaft 28 and fastened to the central part 
of the locking block 20. The locking block 20 is pivotally attached at its first end 
via a third fastening shaft 30 to the fi^e 6 and at its second end via a fourth fas- 
tening shaft 32 to the first end of a transmission arm 22. The transmission arm 22 
is at its second end pivotally fastened via a fifth fastening shaft 34 to the first end 

30 of the lever ami 24 on the attachment shaft 8. The second end the lever arm 24 is 
stationary fastened to the attachment shaft 8, so that the motion of the lever arm 
24 rotates the shaft 8. The shape of the locking block 20 is adapted so that in the 
first position of the attachment shaft 8 it will abut the lower surface and the side 
surface of the frame's bar 36, with a square cross section, opposite the attach- 

35 ment shaft 8. 
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The fastening shafts 30, 32 and 34 are ananged in relation to each other so that if 
the attachment shaft 8 is in the firet position (figure 2b) and the attachment shaft 
8 is rotated clockwise, as during ploughing the force acting on the mouldboards 
10' tends to do, then the rotation of the attachment shaft 8 is prevented. Rotation 
5 of the shaft 8 is prevented because the lever arm 24 presses via the tiansmission 
arm 22 the locking block 20 against the bar 36 of the frame 6. The lever ami 22 
rotates the locking block 20 clockwise around the fastening shaft 30 when the 
fastening shaft 32 is above the level formed by the fastening shafts 30 and 34. On 
the other hand the fastening shafts 26, 28 and 30 are arranged in relation to each 
10 other so that a shortening of the hydraulic cylinder 1 8 rotates (figures 2b and 2a) 
the locking block 20 anticlockwise around the fastening shaft 30. The shortening 
rotates the locking block 20 anticlockwise when the fastening shaft 28 is below 
the level formed by the fastening shafts 26 and 30. On the other hand the fasten- 
ing shafts 32 and 34 of the transmission ami 22 and the attachment shaft 8 are 
15 arranged in relation to each other so that an anticlockwise rotation of the locking 
block 20 will rotate the attachment shaft 8 clockwise. In the embodiment exam- 
ple the support arm 38 attaches one or more mouldboards 10" to the attachment 
shaft 8, and it has a support arm 38 extension 40 on the opposite side of the at- 
tachment shaft 8, as seen fi-om the mouldboard 10', whereby the extension 40 
20 abuts the frame 6 when the attachment shaft 8 has rotated to its second position 
(figure 2a). Then the attachment shaft 8 is prevented from rotating fiirtlier clock- 
wise, for instance due to the force acting on the mouldboards 10" during plough- 
ing. 

Obviously the attachment shaft 8 can be locked in its first or second position also 
25 with aid of other means 14 than those described above, so that the actuator 1 8 ro- 
tating the attachment shaft 8 will release the locking but does not actually keep 
the attachment shaft 8 in the locked position, and/or that a rotation of the attach- 
ment shaft 8 due to the rotational forces, which due to cultivating the soil act on 
the mouldboards 10', 10" and via them on the attachment shaft 8, is prevented in 
30 other ways than that described above. 

If the attacliment shaft 8 is locked in its first or second position in the way de- 
scribed above, then it is not necessary to lock the attachment shaft 8 into these 
positions (and to unlock it from these positions) by any particular means, nor to 
dimension the actuator rotating the attachment shaft 8 from the first position to 
35 the second position or vice versa so that it also is able to keep the shaft in these 
positions during cultivation of the soil. Thus the airangement enables the use of a 
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quite small, and thus also a more economical and lighter actuator, for instance a 
small hydraulic cylinder 18 for rotating the attachment shaft S from one position 
to the other. 

Figure 3 shows schematically an advantageous embodiment of a device 2 for soil 
5 cultivation according to the invention comprising a rear harrow 46. In other re- 
spects the embodiment is according to that described above, for instance to that 
presented in the figures la and lb, and it may also be for instance according to 
that presented in figures 2a and 2b, but a rear harrow 46 is fastened to its frame. 
Because according to the invention the frame 6 of the cultivation device 2 is 

10 typically in a position, which is somewhat turned fiom the position transversal to 
the driving direction, for instance turned about 50°, then the rear harrow 46 will 
also be in the same position in relation to the driving direction. The rear harrow 
46 according to the embodiment comprises a frame bar 48 of the harrow 46 with, 
a length equalling roughly the length of the frame 6 of the cultivation device 2; 

15 suspension means 50 with which the harrow is suspended in the frame 6 of the 
cultivation device; and harrow blades 52. In the embodiment according to the 
figure there are four suspension means 50, and they comprise a fastening body 
54, which is fastened to the frame 6 of the cultivation device 2. Each fastening 
body 54 has roughly in the horizontal plane a shaft 56, which is substantially 

20 perpendicular to the frame bar 48, and from which an adjustment member 58 of 
the suspension means 50 is pivotally suspended. The adjustment members 58 are 
fastened to the frame bar 48 via joints 60. Thus the frame bar 48 can move in its 
length direction back and forth in relation to the frame 6 of the cultivation device 
2, as far as allowed by the limiters 62 fastened to the fastening bodies 54. The 

25 harrow blades 52 of the embodiment are in this embodiment example made of 
plastics, and with the aid of springs 64 they are fastened at equal distances and 
mutually in parallel to the frame bar 48. The frame bar 48 can be turned stepwise 
around its longitudinal axis with the aid of the adjustment means 58, and thereby 
it is possible to act on the height and position of the harrow blades 52. 

30 By adding the harrow 46 to form a part of the cultivation device 2 according to 
the invention the cultivation device 2 can provide a unifonn cultivation result 
also in soils, which are difficult to cultivate, such as clay soils. 

The invention is not intended to be restricted to the embodiments presented 
above as examples, but on the contrary, the invention should be widely inter- 
35 preted within the scope defined by the claims presented below. 



